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1982) 

Note: The following is an extracted translation of JP No. 63-44064. Since the 
application was amended during the examination, the amended contents of JP No. 63- 
44064 are referenced. 

In prior art, as shown in Fig. 1, an air release valve V was provided on the top 
of the sub ink tank 1. Air contained in the sub ink tank 1 is discharged through the air 
release valve V in order to keep the level of ink well above the ink outlet 7a. 

Referring to Figs. 2 and 3, the disclosed printer includes an ink tank 8 and a 
sub ink tank 1. A flexible tube 9 connects the main ink tank 8 and a pipe 6 of the sub 
ink tank 1. The sub ink tank 1 is attached to a pen member 2. A flexible tube 10 
connects a pipe 7 of the sub ink tank with a pen tip 11 of a pen member 2. 

A plate 3 divides the sub ink tank into two chambers Al, A2. Two chambers 
Al, A2 communicate each other by a space 4 provided above the plate 3. The plate 3 
has a member 5 having a liquid resistance at the lower portion. Two chambers Al, A2 
communicate each other through the liquid resistance member 5 as well. The liquid 
resistance member 5 is made of porous material such as ceramic fiber or sponge rubber 
to communicate the two chambers Al, A2. A volume of the chamber Al is larger than 
that of the chamber A2. An ink inlet 6a of the pipe 6 and an ink outlet 7a of the pipe 7 
are provided to the sub ink tank 1. 

Referring to Fig. 4, ink, which is sent from an ink tank 8 by applying pressure, 
flows into the chamber Al through the pipe 6. As a result of the ink flow, the air in the 
sub ink tank 1 is discharged from the pen tip 11. In this situation, ink does not go 
through the liquid resistance member 5 because of the liquid resistance. As ink flows 
into the chamber Al, the level of ink in the chamber Al rises. When the chamber Al 
is^filled up, the ink is overflowed from the chamber Al through the space 4 or the upper 
part of the plate into the chamber A2. When the level of ink in the chamber A2 
reaches the ink outlet 7a of the pipe 7, the discharge of air from the pen tip 11 is stopped 
and ink is delivered to the pen tip 11 through the pipe 7 and the flexible tube 10 by 
pressure. The pressurized delivery of ink is released at the time a level of ink in the 
chamber A2 reaches to a level "1" which is a little over the. outlet pipe 7a. Afterwards, 
ink in the chamber Al is infiltrated into the liquid resisting member 5, and slowly flows 
into the chamber A2. The level of ink in the chamber A2 rises and the liquid level "L" 
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in both chambers Al, A2 is balanced. 

As ink is consumed at the pen tip 11 when recording, ink is supplied from the 
ink tank 8 to the pen tip 11 through the sub ink tank 1. Because the sub ink tank 1 is a 
closed structure, the amount of ink consumed at the ink tip 11 is supplied from the sub 
ink tank 1 by capillary phenomenon. The amount of ink consumed in the sub ink tank 
1 is supplied from the ink tank 8. The length "H" from the level "1" to the balanced 
level "L" represents an averaged height of an amount of ink difference between an 
amount of ink contained in the chamber Al and an amount of ink contained in the 
chamber A2 when the pressure delivery of ink is stopped. Thus the amount of air 
corresponding to the amount of ink is discharged from the sub ink tank 1. 

In order to reduce air contained in the sub ink tank at the time when the level of 
ink in the chamber A2 reaches the level "1", in other words, in order to increase an 
amount of ink in the sub ink tank 1, the plate 3 is placed in the sub ink tank 1 to make 
the volume of each chamber Al, A2 different. 

According to the invention, two chambers divided by the plate communicate by 
the space above the plate and by the liquid resistance member at the lower chambers. 
The air discharging operation can be conducted without using an air release valve. 
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